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Summary 

We describe three children infected by the 
human immunodeficiency virus (HIV 1), and 
one child suffering from familial mucocuta
neous candidiasis, who all had multiple, fusiform 
subarachnoid intracranial aneurysms. 

Because infectious causative agents were 
never detected at the level of the lesions, a classi
cal "mycotic" origin of these aneurysms seemed 
unlikely. Despite the fact that these aneurysms 
have the same angiographic appearance, they 
have different etiologies (immune and infec
tious). These data open the discussion on the rec
iprocal role of an infectious or immune initial 
trigger acting on a vascular (endothelial) target. 
The specificities of the target in terms of location 
and response enhance specific topographic char
acteristics (phenotypes) of the cerebral vascula
ture. 

Introduction 

In children, the neurovascular manifestations 
of AIDS differ markedly from those in adults. 
Whereas vascular complications in adults usual
ly consist of vascular occlusions associated with 
distal emboli, and complications of thrombocy
topenia, in children, cerebrovascular lesions are 

mostly due to arteritis composed of arterial 
sclerosis, vascular occlusions, and the formation 
of intracranial aneurysms 2,9,10. These aneurysms 
are typically multiple, subarachnoid, and 
fusiform, involving the proximal arteries of the 
base of the brain and preferentially the supra
clinoidal part of the internal cerebral artery 
(ICA). Although these lesions were initially 
considered relatively specific 8, we observed 
similar features in chronic mucocutaneous can
didiasis (CMCC). CMCC is a rare familial dis
order of unknown etiology, characterized by 
recurrent infections of the mucous membranes, 
nails, and skin with candida albicans 3,7. 

We report here this case of CMCC in a 
immunodepressed child, and compare it to the 
cases of three HIV-infected children with mul
tiple fusiform aneurysms. The very similar neu
roradiological aspect of these cases was 
remarkable and raised several questions 
regarding the etiology and mechanism of these 
lesions. 

Reports 

Case n ° I 

A 7 year-old boy was admitted in emergency 
for moderate headaches and vomiting of acute 
onset without fever. He had a long history of 
recurrent buccal candidiosis, with episodes of 

151 



Multifoeal Cerebral Fusiform Aneurysms in Children 

A 

8 

152 

Figure 1 Case 1, 7-year-old boy with CMCC. A) 3D 
Angiography of the left internal carotid artery showing a 
fusiform arterial dilatation of the supraclinoidal internal 
carotid artery. B) 3D Angiography of the left vertebral 
artery: large fusiform aneurysm of the basilar artery involv
ing the proximal part of the left posterior cerebral artery, 
associated with another aneurysm of the same type in the 
distal part of the left vertebral artery at the vertebrobasilar 
junction. 

onyxis lesions due to candida albicans. CMCC 
had been diagnosed at the age of five. 
Biological and immunological investigations 
were unremarkable except for a slight deficit in 
19 G2 sub-class. His mother, and one of his 
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brothers presented the same mucocutaneous 
symptomatology. 

On admission his clinical examination was 
normal. Cutaneous examination failed to dis
close candidiosis at that time. Biological tests 
were normal without elevation of the erythro
cyte sedimentation rate or CRP; different 
serologies including candida albicans were neg
ative. 

CT showed diffuse subarachnoid haemor
rhage and suspect presence of an aneurysm in 
the posterior fossa. Cerebral angiography diag
nosed multiple fusiform dilatations, involving 
the left supraclinoidal lCA (figure lA), the A1-
A2 junction of the left anterior cerebral artery 
(ACA), as well as the basilar artery (figure 1B), 
the left posterior cerebral artery (PCA) and 
both vertebral arteries. It was suspected that 
these lesions could correspond to a vasculopa
thy due to CMCC and the child was given anti
fungal therapy for several weeks. A control 
angiography performed six months later 
showed an aneurysm on the left posterior cere
bral artery that had appeared despite the well
conducted medical treatment. None of these 
aneurysms was deemed treatable. 

One year later, the boy presented a new sub
arachnoid haemorrhage. MRl and angiography 
showed worsening of the previously described 
lesions. 

The child died a few weeks later from mas
sive intracerebral haemorrhage. At pathology, 
rupture of an aneurysm of the left lCA was sus
pected. 

Case n O 2 

A 4-year-old African boy was HlV infected 
by blood transfusions because of paludism. The 
infection was diagnosed after several bacterial 
pulmonary infections at that time. When he was 
14, he suddenly developed right faciobrachial 
hemiparesis. 

CT and MRl revealed a recent infarct in the 
left internal capsule and basal ganglia; older 
stroke stigmata were found in the left occipital 
and temporal lobes. Diffuse dilatations of the 
left lCA, and of the left middle cerebral artery 
(MCA) were also demonstrated. Cerebral 
angiography diagnosed fusiform aneurysms of 
the left supracavernous lCA, extending 
towards the proximal part of both MCA and 
ACA (figure 2A), like the same lesions on both 



PCAs (figure 2B). Thrombosis in the left distal 
MCA territory was also confirmed. Analysis of 
the CSF, blood, and urine failed to reveal any 
bacterial, mycobacterial, viral or fungal infec
tion. 

Case n O 3 

This 8 year-old boy was infected antenatally 
with HIY. He presented a severe immunologic 
deficit with a decreased level of T4 lympho
cytes, and was treated for two years by AZT. He 
never presented any infection. 

Neurological evaluations were normal until 
the patient suffered three generalized tonic
clonic seizures without any post ictal deficit, but 
followed two days later by an acute stroke with 
right hemiparesis. CT revealed several diffuse 
dilatations of the right supracavernous ICA. 
Cerebral angiography confirmed fusiform 
dilatations of the right distal ICA extending to 
the posterior communicating artery, and to the 
MCA (figure 3A). Identical features were 
observed on the left A1 segment. Occlusion of 
an insular branch of the left MCA was also 
demonstrated (figure 3B). 

Case n° 4 

A 9-year-old girl antenatally infected with 
HIV had a long history of multiple lung infec
tions and viral meningitis. 

During one of her hospitalizations for 
meningo-encephalitis, she presented a left 
hemiparesis of acute onset. CT revealed focal 
infarction in the right internal capsule, and sus
pected abnormal intracranial vascular dilata
tions. Cerebral angiography demonstrated 
fusiform aneurysms involving the main cerebral 
arteries (figure 4), and showed that these were 
associated with irregular stenotic aspects of dis
tal cortical branches of both MCAs. No vascu
lar thrombosis was observed. 

Chemical and bacteriological analysis of CSF 
failed to reveal any infection. The level of T4 
lymphocytes was 280. 

Discussion 

Only 20 cases of cases of HIV infected chil
dren with multiple and fusiform intracranial 
aneurysms have been described in the literature 
(including the three reported here). The lesions 

Interventional Neuroradiology 5: 151-156, 1999 

Figure 2 Case 2, 14 year old boy with AIDS. A) Left inter
nal carotid angiogram. A-P view. Multiple fusiform arterial 
dilatations affecting the supraclinoid internal carotid, mid
dle, and anterior cerebral arteries. B) Left vertebral artery. 
A-P view. Similar multifocal fusiform aneurysms are visible 
on the right P2 and left PI segments of both posterior cere
bral arteries. 
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Figure 3 Case 3, 8-year-old boy with AIDS. A) Right inter
nal carotid injection. Lateral view. Fusiform aneurysm of the 
supracavernous internal carotid artery, involving the posteri
or communicating and cerebral artery. B) Left internal 
carotid injection. A-P view. Fusiform aneurysm of the Al 
segment of the anterior cerebral artery, associated with 
thrombosis of the proximal portion of the left insular branch 
of the MCA (arrow). A collateral circulation on the cortex of 
the insula is already installed (double arrows). Fusiform 
dilatations on the temporal branch of the MCA are detected. 

observed were almost the same type: they con
sisted in multifocal fusiform arterial dilatations 
involving the major vessels of the circle of 
Willis, with a predominance for the leA in its 
supraclinold portion, and the basilar artery. 

These lesions did not affect the distal parts of 
the cerebral arteries (A3, M3, and P3 segments 
i.e.), these arterial segments showing mostly 
typical lesions of arteritis including stenosis and 
thrombosis. 

None of the patients had evidence of coagu
lopathy, collagen vascular disease or familial 



hereditary disease, but most of them suffered 
severe immunosuppressive disorders or syn
dromes with a long history of mUltiple oppor
tunistic infections preceding the diagnosis of 
cerebral arteriopathy. 

CMCC is a familial disease with a primary 
immunodeficiency disorder that must be distin
guished from the opportunistic candidiosis seen 
in globally immunocompromised patients 
(steroid therapies, chemotherapies ... ). The 
association of CMCC with cerebral vasculitis or 
aneurysm is very rare, and only three cases have 
been described to date: one 19-year-old woman 
with fusiform aneurysms of the major vessels of 
the circle of Willis 7, a 21-year-old man with 
thromboses and stenoses of the distal territory 
of the MCA and ACA without any aneurysm \ 
a 38-year-old-man with a fusiform aneurysm 
associated with vasculitis 3. None of these 
patients presented bacterial, fungal or viral 
infections at the time of the diagnosis, nor any 
coagulopathy, metabolic abnormalities or CNS 
infection. 

The pathogenesis of fusiform aneurysms in 
HIV infected children has been discussed by 
several authors 2,8,9 , and remains controversial. 
Some claimed the vasculopathy was secondary 
to an infectious cause 2,8. 

In a review of the the literature, Dubrovsky 2 

found two patients with mycobacterium avium 
intracellular infection, one with cytomegalo
virus (CMV) infection, four patients with her
pes zoster virus (HZV) infection and two oth
ers with elevated spot-checked HZV antibody 
titers. On the other hand, Kure 4 and Park 8 

found a major HIV transmembrane glycopro
tein (gp41) in the walls of aneurysmal arteries 
suggesting a direct cause of the HIV in the for
mation of the arterial dilatations. Lang 5 did 
immunohistochemical studies but failed to 
detect glycoprotein gp41 in the wall of such 
lesions. 

The mycotic origin (primary affection of the 
arterial wall by an infectious agent) of these 
aneurysms is unlikely: histological and bacterio
logical analyses of these lesions have rarely 
been performed but, when available, failed to 
detect the presence of any infectious agent. 
Furthermore, in all these patients, none had a 
laboratory confirmed CNS infection at the time 
of the diagnosis, and no temporal relationship 
was noted between the time of the diagnosis of 
the aneurysmal lesions and the infectious 
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Figure 4 Case 4, 9-year-old girl with AIDS. Right (A) and 
left (B) internal carotid injection. A-P views. Fusiform 
aneurysms of both internal cerebral arteries (predominant 
on the right side), with extension on the Ml segment of both 
middle cerebral arteries and bifurcation branches. A similar 
fusiform lesion is also detected at the left AI-A2 junction. 

episodes. No patient improved despite well
conducted medical treatment. 

Shah 10 suggested that the aneurysmal dilata
tions, like the arterial thromboses and stenoses 
seen in this population with severe immune 
deficiencies, were in fact due to lesions of 
panarteritis resulting in the destruction of the 
lamina elastica with subintimal fibrosis. This 
author postulated that these lesions resulted 
from ischaemia of the arterial wall because of 
an inflammatory reaction involving adventitia 
and vasa-vasorum. 
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The similarities between cerebral aneurysms 
in CMCC and in AIDS (multifocality and mul
tiplicity, location, fusiform aspect, association 
with lesions of vasculitis, and the absence of 
proven infectious cause) are remarkable. 

These fusiform aneurysms present the same 
topographic distribution and a similar vascular 
expression with involvement of the vessels of 
the base. Sparing of the distal territories, and 
other vascular systems is noteworthy. Such 
observations may suggest a variable topograph
ical susceptibility of the cerebral arterial sys
tem. In our cases, the midline ventral vessels are 
primarily involved. Thus, it can be postulated 
that intracranial aneurysms in CMCC and 
AIDS in children reveal exposed areas of the 
cerebral vasculature, sharing the same "identi
ty" or vulnerability 1. The immune disease 
exposes these areas to specific or aspecific trig
gers. These vascular markings would then cor
respond to topographic phenotypes. 

The fact that aneurysms are not present on 
the distal cerebral vasculature or small vessels 
may reflect the interaction between the vessel 
wall and the perivascular space (subarachnoid 
for the large arteries of the circle of Willis and 
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